Introduction
As we are known that stability is the ability of a vessel to return to a previous position, which is of great importance for every ship. Positive stability would then be to return to upright and negative stability would be to of the ship rolling is simulated. The purpose of studying capsizing and stability assessment is to establish an understanding of ship behavior in extreme seas and to relate this to the geometric and operational characteristics of the ship to achieve cost effective and safe operation.
Mathematical and numerical models followed of increasing sophistication, capable of predicting with sufficient engineering accuracy the ability of the ship to resist capsize in a range of scenarios.
Noteworthy Capsizing Accidents Analysis
Comparisons of marine accidents record, the following accidents because of capsizing should noteworthy before discuss the necessity and potential method for ship stability assessment. The serious accidents such as 'Derbyshire' An Investigation into Capsizing Accident and Potential Technology for Vessel Stability Assessment -56 - This shows that for the vessels that do capsize, there is a negative factor of safety in the present stability criteria (Wang, 2005) . From the above maritime disaster results, we have found that the stability of ship is very important due to the high frequency and high cost loss in accidents. So risk assessment of ship stability will be focused on the following research.
Theoretical Formulation of Ship Rolling
Usually, the typical single degree of freedom ( The natural frequency is given by the equation:
is the coefficient of stiffness (the product of the buoyancy force  and the initial metacentric height ).
is the circular frequency of free roll.
The added mass moment of inertia and damping moment are constant only in harmonic roll, and their values depend on circular frequency of the roll w. In the case of the non-linear roll, even if the excitation moment is harmonic, the response is non-harmonic and the two coefficients, strictly speaking, vary with time.
Nonetheless, for the sake of simplicity it is assumed that   and   are constant, and such as during the free decay roll in calm water with the natural frequency.
Furthermore, the nonlinear damping term is normally approximated by an odd quadratic polynomial of the form:
where   and   are constants. The type of approximation can be seen as a non-analytic because the first derivative with respect to the speed of roll does not exist at   .
Damping term is an odd function of the speed of roll  . It seems natural to use odd polynomials for approximating odd functions. In this case, it is sufficient to use a cubic polynomial:
Zhan-Jun Long․Jae-Hun Jeong․Jin-Woo Jung․Seung-Keon Lee -57 -
The constant   and   are then supposed to be independent of the amplitude of roll. The same rule applies to other odd functions e.g. the -curve, which is an odd function of the angle of heel (roll) and hence it is rightly approximated here by an odd polynomial of the angle.
The restoring moment is hydrostatic and given by an odd function of the roll angle. It can be represent here by a seventh-order polynomial as follows:
The 
Substituting the above Eq. (3), (4) and (5) into (1), and dividing the result by the virtual mass moment of inertia, the final form of the differential equation of roll motion is obtained as follows 
Safe basin erosion with wave excitations
Firstly, the variation of the safe basins is studied for Eq. (10) by changing the value of the excitation parameter  and other variables are chosen from the above discussed.
The bounded area  is defined as follows: Fig. 3(a)-(e) . The green region denotes the safe basins while the blank region represents the unsafe area.
In the above figures, the safe basin shown in Fig. 3(a) is completely while the safe basins shown in Fig. 3 
Summary and conclusions
Vessel stability assessment is very important in operational procedures and management as it reveals weak points of ships. This paper concludes with a discussion of the capsizing accidences and probability assessment of ship capsizing in regular waves combined with statistical and nonlinear safe basin method. The excitations are expressed based on the hazard scenarios of the sea status and the following conclusions can be drawn from the present study. 2) Base on the ship hazards from the beam seas, a preliminary stability assessment approach is proposed in this article. One advantage of using this method is to predict the probability assessment for ship stability quantitatively.
3) As the simulation results shown that survival probability of ship capsizing has been adopted in time domain. Safe basin erosion is very sensitive to the alteration of the excitation forces by waves. In the next research, the probability distribution of intial condition of rolling, i.e. roll angle and rolling velocity, shall be focused.
The knowledge for distribution of severe nonlinear rolling by the combination of wave and wind forces are also important. Impact of further range of parameters, such as the random properties of wave, the navigation speeds, heading angles etc., should all be considered in the next research. After all of the above impact factors have been investigated accurately, it is expected that this method shall be more effective for analysis vessel capsizing probability when ship navigates in random waves and excited by the forces of the sea.
